The presentation will provide an overview of our work on plasma imaging techniques for assessing the interaction of fs-laser pulses with dielectrics. Either time-integrated or timeresolved, these techniques can be used in experimental conditions similar to those used during fslaser processing. Their use unveils a number of mechanisms that deteriorate the spatial distribution of energy deposition. These effects can be assessed and minimized leading to highly optimized laser written structures.
Introduction
The advent of non-linear processing of dielectrics using ultrashort laser pulses [1] ant its enormous development over the last years [2] has made necessary the corresponding development of assessment tools aimed either at providing information regarding the dynamics of the process and its fundamental mechanisms or at enabling the optimization of the process in particularly complex interaction scenarios, like those occurring during subsurface processing. In this context, plasma imaging techniques, either time-integrated or time-resolved, provide a unique tool that has been used for long [3, 4] for the assessment of ultrafast interactions.
Summary of the presentation
The presentation will provide an overview of our work regarding the use of plasma imaging for the assessment of the interaction of ultrashort laser pulses with glasses and other dielectrics [5] . These techniques can be adapted in order to reach experimental conditions equivalent to those used during fs-laser processing. Applied to surface processing, time-resolved plasma imaging has the capability to establish a relation between transient local plasma densities and the crater depth or changes in the optical properties of the material [6] . This becomes especially important when searching for an optimum temporal pulse shape for tailored processing [7] . [9] ) Plasma emission images obtained during subsurface processing for pulses of energies of 9.6 J and pulse durations of (a1) 100, (b1) 250, and (c1) 550 fs. In (d1), the pulse duration is 250 fs and the pulse energy is 4 J. The corresponding intensity cross sections along the z-axis are shown in the right hand side of the image ((a2),(b2),(c2),(d2))
When applied to bulk processing inside dielectric materials, these techniques prove to be a powerful tool for optimizing the structures produced. Their use in time-resolved configuration [8] has enabled to unveil a number of complex interaction mechanisms including non-linear self-focusing, multiple beam filamentation, and pre-focal energy depletion that act as important energy loss channels that deteriorate the spatial distribution of the deposited laser energy. Detailed studies using both time-resolved [8] and time-integrated imaging [9] show how these undesirable effects can be minimized by adjusting the processing parameters. As a consequence, the energy can be deposited much more efficiently and confined in the linear focal volume region, leading to structures with highly optimized performance.
As an illustrative example, Figure 1 shows several plasma emission images (time-integrated) measured upon subsurface irradiation of a commercial Er:Yb-doped phosphate glass for several pulse durations and energies and evidencing the presence of self-focusing, beam filamentation and prefocal depletion effects.
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